Drugs acting on the beta isoform of human topoisomerase II (p180).
Topoisomerase II is the target of several anticancer agents. The discovery of a second enzyme, called topoisomerase II beta, genetically distinct from alpha, prompted the investigation on the different functional roles of the two isoforms. Whereas the first recognized isozyme is essential for life due to its role in chromosome condensation and segregation, beta functions remained elusive, although its importance in neural development is appearing clearer. Topoisomerase II beta is regulated differently than alpha, and its level of expression does not change significantly during cell cycle. The presence of this isoform in non-proliferating cells suggests that drug preferentially aimed at beta may be active in slow growing tumors. Topoisomerase II poisons were hence evaluated in light of their selectivity toward one or the other isozyme, indicating how the beta isoform may represent an important target for selected classes of drugs. Newer compounds were also synthesized and tested for their potential antitumor activity and their topoisomerase II beta poisoning. The literature dealing with "old" and "new" drugs targeted at topoisomerase II is reviewed trying to link, whenever possible, selective poisoning and cytotoxic effects to chemical structures, in the hope to indicate new lead compounds that will contribute to unveil molecular determinants of selectivity.